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Introduction: Early rectal cancers are increasingly diagnosed through screening programmes and are
often treated using local excision (LE). In the case of adverse pathological features completion total
mesorectal excision surgery (TME) is the standard recommendation. The morbidity and mortality risks
of TME have stimulated the use of adjunctive treatments following LE to achieve organ preservation.
Material and methods: Patients treated with adjuvant CXB following local excision between 2004 and
2017 in three centres were identified (Clatterbridge, Hull, Nice). All patients had adverse pathological fea-
tures including: lymphovacular invasion, Sm2-3 Kikuchi level, tumour budding, pT2, positive resection
margins (R1). CXB was performed with the Papillon50 tm machine to a dose of 40–60 Gy in 2 or 3 fractions
over 2–4 weeks preceding/following external beam chemo/radiotherapy. Kaplan Meier survival estimates
were used for outcomes measures.
Results: 194 patients were identified. Median age was 70 years. pT staging was: pT1:143, pT2:45, pT3:6.
CXB alone was given in 24 pts and combined with EBRT in 170. Median follow-up time was 77 months
(range 7–122 months). Local relapse rate was 8% and distant metastases 9%. Organ preservation was
achieved in 95%. 6 year local recurrence free and overall survival was 91% and 81% respectively.
Cancer specific survival was 97%. No treatment related mortality was seen.
Conclusion: This large multi-centre cohort study using adjuvant CXB following local excision suggests
excellent oncological outcomes for these patients without completion TME. This treatment approach
can be considered as an alternative for selective patients compliant with long term follow up.

� 2021 Elsevier B.V. All rights reserved. Radiotherapy and Oncology 162 (2021) 195–201
Total mesorectal excision (TME) has been the gold standard
surgical treatment of rectal cancer for several decades with low
rates of local recurrence. Neo-adjuvant chemo/radiotherapy is used
in conjunction for selected cases to reduce local recurrence risks
with no additional benefit seen on overall survival [1–3]. There is
now an increasing awareness of the long term morbidity of TME
surgery as well elevated mortality risks in elderly patients [4,5].
As a consequence alternative approaches have been explored to
reduce these anticipated risks and increase organ preservation
including local excision [6].

As a result of the introduction of national screening pro-
grammes there has been an increase in the number of very early
rectal cancers being diagnosed [7]. Due to these factors, local exci-
sion of small early rectal cancers is now increasing although as a
single modality for patients with pT2 rectal cancer this would still
amount to an oncological compromise [8]. Some of these are also
diagnosed inadvertently following endoscopic excision of assumed
benign rectal polyps. Patients with adverse pathological features
following local excision are normally offered completion TME sur-
gery as the gold standard approach to allow pathological assess-
ment of mesorectal nodal involvement. There is ongoing
uncertainty about the long term outcomes of alternative
approaches which avoid completion TME in such patients includ-
ing adjuvant radiotherapy.

Contact X-ray brachytherapy (CXB) as described by Papillon
using 50 kVp X-rays has been shown in several case series to pro-
vide excellent local recurrence and disease free survival rates for
selected patients without surgery [9–11]. We present our multi-
centre series of rectal cancer patients treated with local excision
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Table 1
Demographic/pathological characteristics of patients (pT = pathological T stage;

XXXX
and adjuvant external beam mesorectal chemo/radiotherapy and
CXB using a standardised approach.
Margin R0 = clear, R1 = microscopically involved, Rx = unknown; SM = Kikuchi sub-
mucosal level in pT1 tumours; LVI = lympho-vascular invasion).

SITE Clatterbridge Hull Nice TOTAL

SEX
Female 47 (36.7%) 8 (22.9%) 13 (41.9%) 68 (35.1%)
Male 81 (63.3%) 27 (77.1%) 18 (58.1%) 126 (64.9%)

AGE
<75 87 (68%) 24 (68.6%) 24 (77.4%) 135 (69.6%)
>=75 41 (32%) 11 (31.4%) 7 (22.6%) 59 (30.4%)

pT
pT1 99 (77.3%) 16 (45.7%) 28 (90.3%) 143 (73.7%)
pT2 24 (18.8%) 18 (51.4%) 3 (9.7%) 45 (23.2%)
pT3 5 (3.9%) 1 (2.9%) 0 (0%) 6 (3.1%)

pT_Regroup
pT1 99 (77.3%) 16 (45.7%) 28 (90.3%) 143 (73.7%)
pT2/pT3 29 (22.7%) 19 (54.3%) 3 (9.7%) 51 (26.3%)

Margin
R0 53 (41.4%) 13 (37.1%) 21 (67.7%) 87 (44.8%)
R1 49 (38.2%) 20 (57.1%) 9 (29.0%) 78 (40.2%)
Rx 26 (20.3%) 2 (5.7%) 1 (3.2%) 29 (15.0%)

SM
Missing 47 (47.5%) 0 (0%) 13 (46.4%) 60 (42.0%)
SM1 7 (7.1%) 2 (12.5%) 1 (3.6%) 10 (7.0%)
SM2 16 (16.2%) 7 (43.8%) 9 (32.1%) 32 (22.4%)
SM3 29 (29.3%) 7 (43.8%) 5 (17.9%) 41 (28.6%)

LVI
Missing 128 (100%) 0 (0%) 0 (0%) 128 (66.0%)
No 0 (0%) 16 (45.7%) 29 (93.5%) 45 (23.1%)
Yes 0 (0%) 19 (54.3%) 2 (6.5%) 21 (10.8%)
Methods

Patients treated with local excision and adjuvant CXB, due to
adverse pathological features, at Clatterbridge Cancer Centre,
Liverpool; the Queen’s Centre for Oncology and Haematology, Hull
and Centre Antoine Lacassagne, Nice between 2004 and 2017 were
identified. All patients had staging to exclude metastatic disease
and were treated as per the CONTEM 1 protocol which has been
previously described [12].

All patients included were counselled that TME constituted gold
standard therapy. Local treatment was reserved for patients refus-
ing radical surgery due to the need for a permanent stoma or for
those with prohibitive operative risks from radical surgery relating
to pre-existing medical co-morbidities. Adverse pathological fac-
tors following local excision included lymphovascular invasion
(LVI), SM2-3 Kikuchi level, tumour budding, pT2 and involved or
unknown resection margins (R1/Rx).

The majority of patients (84%) were treated with CXB to a dose
of 60 Gy in 2 fractions to the site of local excision followed/pre-
ceded in most cases by external beam (chemo)/radiotherapy to
the pelvis to treat potentially involved occult mesorectal nodes.
External beam radiotherapy volumes were confined to treat the
mesorectum and generally did not go above S2/3. No adjuvant
chemotherapy was routinely given after radiotherapy treatment.

CXB was performed in an outpatient setting. Enemas were given
prior to the procedure to clear the rectum cavity with topical local
anaesthetic (lidocaine 2%) gel and glycerol trinitrate cream applied
around the anal canal for patient comfort. All patients treated using
the Arianne Papillon 50 machine using 50 kVp X-rays. Treatment
fractions were separated using 2 week intervals.

Following completion of treatment patients were followed up
with regular MRI of the pelvis, digital rectal examination and rec-
toscopy. These were repeated at 3–6 monthly intervals with 12
monthly CT scans performed to screen for distant disease for the
first 24 months. Two colonoscopies were performed during the
first 5 years of follow up. Annual rectoscopy was performed annu-
ally after 5 years.
Statistical methods

Statistical analysis was performed using the R 3.6.1 software.
Qualitative data were presented as absolute frequency, relative fre-
quency and percentage of missing data. The data were compared
using Chi-square or a Fisher exact test in the case of failure to meet
the Chi-square application rules. Quantitative data were compared
using the Student T test or the Wilcoxon test.

Censored data (survival data) were defined between the date of
local excision and the date of event, lost-of-follow-up patients
were censored at last known date of contact. Kaplan–Meier regres-
sion analysis was performed for local recurrence, disease free sur-
vival and overall survival. Multi-variate Cox regression analysis
was used to explore prognostic covariates.
Fig. 1. Rate of local relapse between centres over time.
Results

Between 2004 and 2017 a total of 194 patients were treated
using the schedule and technique described above. The median
age of patients was 69 years (range 36–91 years) with other demo-
graphics shown in Table 1. Median follow up was 77 months
(range 7–122 months). The majority of patients (73.7%) of patients
had pT1 tumours (143/194) with 26.3% of patients having pT2/3
tumours (51/194). Most patients had CXB followed/preceded by
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external beam chemoradiotherapy to treat the mesorectum
(107/194, 55.1%). In patients who were considered unfit for
chemoradiotherapy due to underlying co-morbidities mesorectal
external beam radiotherapy was used in conjunction with CXB in
63 (32.5%) patients (35 patients 45–50 Gy in 25 fractions, 28
patients 25 Gy in 5 fractions) with 24 (12.4%) patients having
CXB alone.

Crude local relapse with a median follow up of 77 months was
7.7% (15/194) with distant metastases being 9.3% (18/194). There
were no statistical differences between the centres for outcomes
(Fig. 1). Organ preservation was achieved in 95% of patients. Local
recurrence free, overall and cancer specific survival is shown in
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Figs. 2–5. Kaplan Meier estimated local relapse rate at 6 years was
9% (CI 95: 4–13) with overall survival being 81% (CI 95: 75–87).
Most of these were non-cancer deaths with 6 year cancer specific
survival being 97%. No treatment related mortality was seen.

Due to the small number of events only a few prognostic
parameters were observed. Lympho-vascular invasion (LVI) was
associated with an increased risk of local relapse (4% vs 19% out
of 66 patients with LVI reported p = 0.08) Local relapse was also
associated with a higher risk of distant metastases (6.6% vs 40%,
p < 0.001). Although most of the local relapses were within the first
2 years (7/15) (Fig. 2) some relapses were seen at later time points
and even at 9 years post treatment suggesting these patients need
prolonged follow up.

The sequence of adjuvant treatment did seem to be impor-
tant with patients who had CXB prior to external beam
chemo/radiotherapy showing lower local recurrence rates of
4.5% (6/134) vs 15% (9/60) which was statistically significant
on multi-variate analysis (p = 0.037). Sex also seemed to be
linked to outcomes with females showing lower distant metas-
tases rates of 1.4% (1/68) than males of 13.4% (17/126, p = 0.04)
but with a pathologically worse group in males compared to
females (pT2/3 31% vs 18%).
Fig. 2. Combined local relapse rate over time for rectal cancer patients tr
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Discussion

This is the first multi-centre analysis of a cohort of patients
treated with local excision and adjuvant contact brachytherapy
to be reported. All patients treated in the series had features asso-
ciated with an elevated risk of local recurrence with local excision
alone including: tumour size, Kikuchi SM2/3, pT2, lympho-vascular
invasion, involved surgical margins which required further adju-
vant treatment. The local relapse rate of 9% at 6 years with long
term follow up compares favourably with previously published
data including a recently published large case series of 180 patients
[13]. However, it has limitations in that it does not provide ran-
domisation to other treatment strategies such as external beam
chemo/radiotherapy alone or even surveillance. Nor is it complete
with all pathological factors such as lympho-vascular invasion
being available in all cases or uniform in the types of local excision
performed and adjuvant external beam radiotherapy received.
Despite this, it provides long term outcome data to inform patients
on a strategy to avoid radical TME and potentially achieve high
rates of organ preservation.

The management of early rectal cancer is becoming increasingly
complicated with various treatment strategies being employed to
eated with local excision and adjuvant contact X-ray brachytherapy.



Fig. 3. Combined local recurrence free survival over time for rectal cancer patients treated with local excision and adjuvant contact X-ray brachytherapy.
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avoid TME surgery in selected patients including, local excision,
external beam radiotherapy and contact brachytherapy (CXB),
either as single modality or multi-modality therapy. None of these
have been compared directly against TME but have been utilized as
an avenue to avoid the long term morbidity and mortality risks of
surgical treatment. This is increasingly relevant with ageing popu-
lations across the world with the associated risks from radical sur-
gical treatment increasing with age [5]. With national screening
programmes for colorectal cancer established in many countries,
an increasing number of very early rectal cancers are being discov-
ered. Whether these can be treated as effectively with less aggres-
sive treatments is certainly an interesting point although at the
moment there remains a lack of randomized trial data. Real world
case series data as we have presented provide some insight into
outcomes that can potentially be achieved in patients who opt
not to have radical surgery following a local excision or are consid-
ered unfit for such surgery.

The TESAR trial is hoping to provide the much needed random-
ized evidence for patients having local excision upfront for rectal
cancer [14]. Patients will be randomised following local excision
to adjuvant chemoradiotherapy or TME surgery with the primary
endpoint being 3 year local recurrence free survival. It will be
interesting to see if patients would be willing to participate in this
198
study and agree to a randomization involving TME surgery over an
organ preservation approach.

A meta-analysis of oncological outcomes after local excision of
pT1-2 tumours requiring adjuvant chemoradiotherapy or comple-
tion surgery suggested a local recurrence rate of 14% vs 7% respec-
tively [15]. The weighted local recurrence for pT1 tumours was 10%
and for pT2 tumours was 15%. A review from the SEER database of
pT2 patients treated with local excision alone confirmed poor out-
comes for this group as a standalone treatment with 5 year cancer
specific survival being 70% [16]. The addition of adjuvant radio-
therapy seemed to result in more favourable outcomes with 5 year
cancer specific survival being 78% which was statistically similar to
local excision followed by radical surgery. A case series of 93
patients with pT1-3 rectal cancers treated mainly with transanal
excision and adjuvant radiotherapy estimated a local recurrence
rate at 5 years of 14% [17].

Our outcome data compares very favourably with these publi-
cations with the potential discriminator being the addition of a
contact brachytherapy boost to the site of excision in our cohort.
The benefits of this in view of the depth dose characteristics of
50 kVp X-rays would realistically be in reducing luminal recur-
rence at the site of excision with the external beam radiotherapy
affecting mesorectal recurrence rates. The sequencing of the CXB



Fig. 4. Overall survival of rectal cancer patients treated with local excision and adjuvant contact X-ray brachytherapy.
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in our series seems important with local recurrence rates being 4%
if given prior to external beam chemo/radiotherapy vs 15% if given
after. There is uncertainty as to the reason for this and may well
include overall treatment time or immunological factors but it
would seem clear that if using this approach it would be reason-
able to proceed with CXB prior to external beam chemo/radiother-
apy. With our data suggesting that local recurrence is highly
associated with distant metastases achievement of optimal local
control which CXB may additionally offer may well be clinically
relevant. Ideally this should be further investigated in a random-
ized controlled trial exploring the additional benefits of CXB over
external beam radiotherapy, or vice versa, in this group of patients.
It is also clear that there are potentially more late relapses beyond
2 years in comparison to the international watch and wait data in
rectal cancer patients showing a complete clinical response to neo-
adjuvant chemo/radiotherapy suggesting these patients need more
prolonged follow up than has traditionally been offered [18]. It is
difficult to conclude whether these represent true late local recur-
rences or potentially new primary rectal cancers from our data.

Although completion TME surgery is the recommended course
of action as the standard approach following local excision of a rec-
tal cancer with adverse features it is common for the resection
specimen to contain no residual disease. As a consequence, apart
from the certainty of the pathology there are a large group of
patients who may go through potentially life changing surgery
with its associated complications with no long term benefits.
Whether a more tailored approach could be adopted with adjuvant
radiotherapy and surgery for local relapse for lower risk patients
199
would seem to be a challenging but important conundrum. With
patient choice and a discussion of potential treatment options an
important tenet of modern medicine completion TME should not
be a reflex action in these cases as it is accepted that patients must
be informed of the various treatment options and their likelihood
of success. The outcomes and risks that a patient considers appro-
priate may vary individually to a great degree and should always
be considered in shared decision making [19].

The initial assessment of early rectal polyp cancers is also in
need of improvement and the UK Pelican group has run a nation-
wide programme of SPECC (specialist polyp and early rectal can-
cer) workshops to improve knowledge and standardize
approaches across multi-disciplinary teams. Recent work on
multi-modal endoscopic assessment may further help in tailoring
treatments for patients at the very earliest stage of diagnosis
[20]. It is also vital these patients are then discussed in specialized
early rectal cancer multi-disciplinary team meetings to plan their
management.
Conclusion

The optimal approach for early rectal cancers remains to be
clearly defined. This study provides evidence of excellent long
term oncological outcomes of patients treated with local excision
followed by adjuvant contact X-ray brachytherapy and should be
considered as an alternative approach for patients considered
unfit for or not accepting completion radical surgery. Patients



Fig. 5. Cancer specific survival in rectal cancer patients treated with local excision and adjuvant contact X-ray brachytherapy.
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accepting such an approach need to be counseled on the need for
prolonged participation in established surveillance programmes
to ensure local recurrences are picked up and salvaged at an early
stage.
Conflicts of interest statement
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